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dehydrogenases. Many cases of so-called primary car-
nitine deficiency may be due to these or similar inborn
errors of metabolism.
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NAPHYLACTIC or anaphylactoid attacks usual-
ly occur in immediate response to a specific incit-
ing agent or event. Patients with recurring anaphylax-
is in whom there is no evidence of an external cause
are classified as having recurrent idiopathic anaphy-
laxis."? One such patient had weekly life-threatening
anaphylactic episodes that were partly controlled with
intensive medical therapy combined with tracheal fen-
estration; however, spontaneous remission of the at-
tacks during lactation led to the suspicion of sensitivity
to sex hormones. Three clinical observations con-
firmed this suspicion: provocative challenges with mi-
nute quantities of progesterone caused an anaphylac-
tic event, inhibition of pituitary gonadotropin release
by luteinizing hormone-releasing hormone analogue
controlled the disease for nine months, and oophorec-
tomy was curative.

Case REPORT

A 36-year-old woman had a lifelong history of seasonal allergic
rhinitis and asthma, previous anaphylactic reactions to penicillin
and streptomycin, and a strong family history of allergy. At age 33,
after a two-year history of chronic “idiopathic” urticaria, she expe-
rienced acute anaphylactic attacks every 5 to 10 days and required
frequent emergency treatment for hypotension, laryngeal edema,
and asthma. Long-term management with hydroxyzine and cimeti-
dine did not prevent the attacks but reduced their severity by pre-
venting hypotension,® and long-term theophylline therapy amelio-
rated the bronchospasm. Because of the severity of the upper-airway
angioedema, a permanent tracheal fenestration was created.* Medi-
cations that did not produce noticeable improvement included ace-
tylsalicylic acid, indomethacin, vitamin E, prednisone (up to 100
mg per day for three months), and oral disodium cromoglycate.

The gynecologic history of this patient included intermittent use
of oral contraceptives, seven pregnancies with four miscarriages,
and parenteral progesterone administration during the completed
pregnancies.

The results of physical examinations performed between attacks
were unremarkable, but during attacks the patient had facial, lin-
gual, laryngeal. and labial edema: diffuse wheezing and bronchor-
rhea; flushing and urticaria; tachycardia and substernal chest
pressure; and abdominal bloating, with increases in girth up
to 10 cm from base line. Electrocardiograms obtained during at-
tacks revealed ST-segment depressions. Blood pressures recorded
during attacks fell to 60/0 mm Hg until therapy with hydroxyzine
and cimetidine was started; thereafter, hypotension was not a
problem.

Skin tests for allergy to tree, grass, and ragweed pollens were
positive: 24-heur excretion of urinary 5-hydroxyindoleacetic acid
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and vanilmandelic acid was normal; and C3, C4, and C1 esterase
inhibitor activity was normal. Urinary histamine levels were elevat-
ed® on numerous occasions both during and between attacks, and
plasma histamine levels were below 300 pg per milliliter.® A 14-day
diet of rice, lamb, and water failed to influence the severity or fre-
quency of the attacks. Skin biopsies and a bone-marrow examina-
tion did not show an increase in the number of mast cells, and bone
scans were normal.’

Eight months after the onset of her attacks, the patient became
pregnant. After a few, relatively minor episodes during the first
trimester, the attack rate increased to one every three to seven days
during the second and third trimesters, necessitating continuous use
of diphenhydramine, cimetidine, and aminophylline. The patient
gave birth to a normal boy who was breast-fed for seven months. No
episodes of anaphylaxis occurred during the period of lactation.
Two weeks after the spontaneous cessation of lactation, the attacks
resumed, occurring approximately every five days.

Attempts were made to simulate hormonal conditions during lac-
tation. Administration of oral contraceptives led to three attacks in a
36-hour period, necessitating urgent resuscitation. Metoclopramide
(Reglan, A .H. Robins, Richmond, Va.) produced galactorrhea but
had no effect on the illness. Intravenous challenge with luteinizing
hormone-releasing hormone elicited three attacks in a 72-hour
period.

Therapy with a long-acting analogue of luteinizing hormone-re-
leasing hormone — D-Trp®-Pro®-Net-LHRH (LHRHa, 4 ug per
kilogram of body weight, given daily and subcutaneously) — was
initiated to suppress both gonadotropins and endogenous sex ste-
roids. Physical and ultrasound examination of the pelvis and com-
puted tomography of the cerebrum and sella turcica gave normal
results. Pretreatment levels of luteinizing hormone, follicle-stimulat-
ing hormone, estradiol, progesterone, thyroxine, and basal and
ACTH-stimulated cortisol were also normal. When LHRHa ther-
apy was begun, the attack rate increased to one every three to four
days (Fig. 1). One final menstrual period occurred, and thereafter,
the patient had no evidence of ovulation, no menses, and no further
anaphylactic episodes.

Urinary histamine levels were measured® both before and after
the institution of therapy. The 24-hour urinary histamine excretion
was 55.0%5.2 ug on 112 determinations and above 1000 ug on 3
determinations (normal mean *S.E.M., 10.5%0.7 ug per 24
hours).8 After LHRHa therapy was initiated, histamine excretion
fell to 6+0.4 ug per 24 hours on six separate determinations over a
six-month period.

Intradermal challenge with 10, 20, and 40 ug of medroxyproges-
terone acetate (Depo-Provera, Upjohn, Kalamazoo, Mich.) given
sequentially at 20-minute intervals resulted in diffuse pruritus and
several urticarial lesions, followed in 90 minutes by diffuse urticaria,
marked swelling of the tongue and abdomen, and bronchospasm. In
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two male and four female control subjects, medroxyprogesterone in
doses up to 800 ug induced no reaction. The patient had no local or
systemic symptoms after intradermal challenge with follicle-stimu-
lating and luteinizing hormones (15 units of each), conjugated estro-
gens (Premarin, Ayerst Laboratories, New York), or diethylstilbes-
trol (200 ug).

Nine months after successful LHRHa therapy, the patient noted
urinary incontinence and a pulling sensation in her lower abdomen.
Second-degree uterine prolapse was noted, and hysterectomy with
oophorectomy was performed. The patient has now been free of
anaphylactic attacks for nine months, without any therapy.

DiscussioN

The diagnosis of recurrent anaphylaxis in our pa-
tient was based on the constellation of signs and symp-
toms, the demonstration of elevated urinary hista-
mine levels, and the symptomatic improvement after
treatment with Hl and H2 antihistamines. An exten-
sive search for possible causes, including analysis of
exposures to foods, chemicals, airborne allergens,
drugs, physical activities, or emotional states, was ini-
tially unrewarding. In addition, diseases resembling
anaphylaxis, such as carcinoid syndrome, pheochro-
mocytoma, systemic mastocytosis, hereditary angioe-
dema, aspirin sensitivity, and vasovagal attacks, were
ruled out by a combination of the history, physical
changes during attacks, and appropriate laboratory
studies.

Our initial concerns were focused on managing the
recurrent hypotension and syncope; administration of
H1 and H2 antihistamines effectively controlled these
problems. Laryngeal edema of life-threatening sever-
ity could be controlled only by tracheal fenestration,*
a procedure that should be strongly recommended
early in the clinical course of patients with similar
problems. Glucocorticoids have been shown to be ef-
fective in other centers,' but they were not useful in
this or other patients whom we have treated. Nonste-
roidal anuinflammatory agents and disodium cromo-
glycate may reduce the clinical symptoms in some pa-
tients with systemic mastocytosis,® %13 but they were
not helpful in our patient. Acute bronchorrhea could

be controlled only with inhaled at-
ropine.'® Thus, in this case, symp-
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Figure 1. Response to LHRHa Therapy.

Plasma progesterone levels fell, menses ceased, and no subsequent anaphylactic
episodes occurred except in response to intradermal chalienge with medroxy-

progesterone.

sion during lactation suggested that
the alteration of hormonal status
was having a beneficial influence.
Thus, when lactation spontaneous-
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ly ceased and the anaphylactic attacks recurred, medi-
cal manipulation of the patient’s hormonal status was
attempted. Oral contraceptives, which suppress both
pituitary hormone and endogenous ovarian hormone
synthesis and release, exacerbated her disease, where-
as induction of galactorrhea with metoclopramide had
no effect.

When the patient was challenged with luteinizing
hormone-releasing hormone, the frequency of ana-
phylactic attacks increased, suggesting that anaphy-
laxis was related to ovarian hormone secretion.
LHRHa has been employed to suppress pituitary re-
sponsiveness to LHRH and is useful as a contraceptive
and as a treatment for precocious puberty and pros-
tate carcinoma.'''* In our patient, LHRHa therapy
effectively reduced gonadotropin and progesterone
levels, and the anaphylactic attacks ceased. Estrogen
levels, although reduced, remained measurable. Con-
sideration of oophorectomy was prompted by the de-
velopment of uterine prolapse. Before recommending
oophorectomy, however, we attempted provocative
testing with follicle-stimulating hormone, luteinizing
hormone, estrogen, and progesterone. Progesterone,
but not the other drugs, provoked a mild immediate
systemic reaction (in the absence of local skin reac-
tions), followed by profound anaphylaxis 90 minutes
later. After the oophorectomy, LHRHa treatment was
discontinued and no subsequent anaphylactic attacks
have occurred.

In summary, our patient’s recurrent anaphylaxis
responded to gonadotropin suppression with LHRHa
and then to oophorectomy. Although we are not cer-
tain of the mechanism initiating the anaphylaxis, the
patient’s clinical course, response to gonadotropin
suppression, and sensitivity to exogenous progester-
one suggest that she was sensitive to native progester-
one. It is possible that prior administration of paren-
teral or oral medications may have contributed to her
sensitivity, and it is likely that this sensitivity contrib-
uted to her disease. The suggestion that endogenous
progesterone was causally related to her attacks pro-
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vides a fascinating new avenue of investigation in this
and other related subjects.

We are indebted to Drs. Wylie Vale and Jean Rivier of the Salk
Institute for providing the LHRHa, to Steven Whited, M.D., for his
excellent medical care, and to Karen Leighty for editorial assist-
ance.
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